1/10 
AUS000T11US1 




204 

\ 

PROCESSING 
UNIT 



I 



206 

/ 

MEMORY 



I 



FIG. 



202 



2 



RASTER 
ENGINE 



212 



216 



FRAME 
BUFFER 



GEOMETRY 
ENGINE 

T 



214 



218 

1_ 



VIDEO 
CONTROLLER 



208 



DISPLAY 



CPU 



c 



APPLICATION 



300 



VERTICES 



CPU OR ADAPTER 



(geometry engine) -^ 302 



VERTICES 



FIG. 3 



ADAPTER 



( RASTER ENGINE ^3Q4 



c 



PIXELS 



DISPLAY 



306 



2/10 . 
AUS00.GV1 1US1 



3/10 . 
AUS0Q01 11US1 



o 

5? 



evil 

CXI 



^-1 

evil 



co 



OOI 
CVI 



CO 
CD 



o 
en 





-o 








m° 










ING 


U_° 


Q_ 




Q_ 


cr» 




o 


O . 






o 




cc 




1 — 


s§ 


r oo 




I CT> 


CO CO 

Li_l UJ 


1 _o 



5 § 



CC 



O 

CC 
O 
I — 
O 



o 
o 



CO 
UJ 

5 



CO 
CD 

"O I 

o 

CO 



o 



o 



CC 



CO 



CP 

o 



o 

CO 

> 

tO 

UJ 
> 
I — 

o 

UJ 
D_ 
CO 

cc 



CO 
CD 



crP 1 



O 



o 



cc 



CO 



cn 
o 



O 

CC 
O 
u_ 

CO 



cc: 
o 
o_ 



CO 
CO 

"O 1 

o 

CD 



o 



O 



cc 



CO 



O 



X 

UJ 

CC 



cc 



cc 
uj 
i — 

CO 



CO 

o 



tO tO 
CC 

o o 
o o 



X 

o 



CO 
CC 

o 
o 
o 



o 

CO 
UJ 



CO 
UJ 

!< 



CO 
UJ 

!< 

tO 

ct: 
o 
o 
o 

o_ 



o 

CO 
UJ 

!< 

tO 

ct: 
o 
o 
o 

Q_ I 
I 



-o 



-o 
o 



^ o 
55 



to to 
ccr ct: 

, -> o 
o o 

O CJ> 

Q_ CL. 
I I 

o o 



tO 

cc: 
o 
o 
o 



o 



CO o 



tO Q 

, ct: uj 
O r^sj 

I °- ct: 
Zj O 



o 



o 



8 s 

c-> oo 

UJ 
UJ ^ 

i UJ 5 

to cc 
log 

IB 

, S lO 



O 



-o 
o 



CO 
UJ 

CO 

ct: 
o 
o 
o 



o 
to 



4/10 . 

Ausoaoinusi 



FIG 



502 



U i \ 

FRAGMENT I AS USED IN GEOMETRY 

x z w PRIMARY COORDINATE 1 

l^Ai*^^ 

' i r a TEXTURE COORDINATE 

| FOG FACTOR 


AS USED IN RASTER 
SCREEN COORDINATE 1 

n/a 1 

TEXTURE COORDINATE 

FOG FACTOR 

rr ..., T AUDirMT /men i^F 1 
■RONT AMBlLNI/UlrrUoL l 

COLOR. FRONT 

SPECULAR COLOR 

BACK AMBIENT/DIFFUSE 
COLOR. BACK 
SPECULAR COLOR 


f f n/a 

„/n 

bad- b s n/ ° 


niRRFNT COLOR 
cc^cer. cc 9 . cc b ^^6. GREEN, BLUE) 

1 mormai VFOTOR 
n y , n y . n 7 NOKMAL VLUUK 


n/a 1 
n/a 1 


Krr SECONDARY CURRtNl COLOR 
PbCC (PACKED ALPHA, RED, GREEN, 

BLUE) 


n/a 1 


— • : NORMALIZED EYE COORDINATE^ 
'x- 'y» 'z |_ 


n/a 



6?6 FIG. 6 



STAGE 


FRAGMENTS AFFECTED 


ASSOCIATED COMMAND 


NORMAL/MODELvSf xAux, yAux. zAux, wAux 
TRANSFORMATION n x . n y , n z 


ENABLE NORMALXF 
ENABLE_MDLVWXF 


NORMALIZATION U x , n y , n z 
1 | 'x- 'y» 'z ___ 

(TEXTURE COORDINATE s, t. r. q 
GENERATION 


ENABLE NORMAL1ZEN 
ENABLE_TCGSPHERE 

ENABLE_TCG 


| LIGHTING Mad' f s- b od» b s 

TEXTURE/PROJECTION fx. y. z. w 
TRANSFORMATION s, t, r, q 


ENABLE_TEXTUREXF 
ENABLE_PROJECTXF 


1 CLIPPING °" 

FOG FACTOR GENERATION 1 fog 


ENABLE_CL1PP1NG 
ENABLE. FOG 


PERSPECTIVE DIVISION x, y, z 

s. t, r, q 


ENABLE_PERSD1V 
ENABLE_TEXPERSD1V 


VIEWPORT TRANSFORMATION x, y. z 


ENABLE_V1 EWPORTXF | 



-600 



5/10 . 
AUS0QO111US1 




STAGE 

NORMAL/MODEL VIEW 
TRANSFORMATION 



TEXTURE COORDINATE 
GENERATION 



LIGHTING 



TEXTURE/PROJECTION 
TRANSFORMATION 



FOG FACTOR GENERATION 



PERSPECTIVE DIVISION 



FRAGMENTS REQUIRED 



x, y, z, w, n x , n y , n z 

xAux, yAu x, zAux, wAux, n x , n y> n z 
x, y, z, w, xAux, yAux, zAux, wAux, i x , iy. i z 

n x , n y , n z cc 0 , cc r , ccg. c c b PScc, f od , f s . b 0 d- b s 



xAux, yAux, zAux, wAux, s. t. r, q 




zAux 



<, y, z, w, s, t, r, q 




FIG. 7 



804 806 808 810 812 



, ^ r 

SIGNAL 


^ f 

NO TRANSFER 


[ 

NO TRANSFER 


COMMAND 


DATA 


VERTEX 


VALID 


0 


X 


1 


1 


1 


' READY 


X 


0 


1 


1 


1 


cmdBit 


X 


X 


1 


0 


X 


cdSelectl 


X 


X 


1 


1 


0 



FIG. 8 



6/10 . 
AUS0QP111US1 



900 




TO VIEWPORT TRANSFORMATION 

FIG. 9A 



7/10 

Ausoooimusi 



8/10 

ausoooi ifusi 



1000 



INCOMING 
COORDINATE 


X 


Y 


Z 


W 


SO 


TO 


RO 


QO 


S1 


T1 


R1 


Q1 


OUTGOING 
COORDINATE 


X/W 


Y/W 


z/w 




SO/W 


TO/W 


RO/W 


QO/W 


S1/W 


T1/W 


R1/W 


01/ 



FIG. 1 0 



1100 

N 

T_FG_VALID AND FIF01_READY AND 




9/10 
AUS0.00.11UJS1 



1200 



FIF01_VALID AND F1F02_READY_0UT AND 
FIF01_CDSELECT AND SM2_ZR_VLD 
RESET •SM2_RDY' SET 'SM2_ZR_VLD' 



SET 'SM2_RDY' 
RESET 'SM2_ZR_VLD' 



RESET *SM2_RDY' 
RESET 'SM2_ZR_VLD' 




S 5 



FIF01_VALID 
AND F1F02 
READY OUT AND 



FIF01.CDSELECT 
AND ENABLE_PD 



RESET 'SM2_YTQ_VLD7 
SET *SM2_ZR_VLD' 



S 1 



SET 'SM2_RDY' 
RESET 'SM2_YTQ_VLD' 
SET 'SM2_ZR_VLD' 



SET 'SM2_XSQ_VLD', 



RESET 'SM2_XSQ_VLD' 
SET 'SM2_YTQ_VLD' 



FIFO 2 
EMPTY 



FIFO 2 
HALF- FULL 



S 4 



FIG. 1 2 



10/10 
AUS0QQ41VUS1 




CNI 




